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" ABSTRACT. This paper reports on the acquisition of the voicing contrast 


. “in MeXican-Spanish word-initial tops. In Study 1, thrae monolingual children 
. were recorded ever two weeks for seven months, beginning when the children were 


abott 1;7: In Stwdy 2, four monolingual children about 3;10 wer recorded once or 
twice. Two analyses were done. Instrumental ‘analysis of the stop ‘productions 
revealed that not even by age 3;10 were the children consistently distinguishing 
between voiced-voiceless stop cognate pairs on the basis of adult-like voice-onset 

ime characteristics. The spirantization analysis, however, more clearly revealed 
‘the children’ S phonological knowledge. Discussion focuses on the implications of 


‘the data for. phonological development) in generat and for the phonological 


e t 


’ . ‘ 


destription of ‘voicing in Spanish. > 
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\? 
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Introduction ’ cs . 2 & 


7° = * - Spanish was a two: way voicing contrast st. ie Tabvai,» dental and: velar 


‘places of articulation. Lisker and Abramson 1964 and Williams 1977 found that 


adult Spanish »speakers produce consistent voice onset time differences between 
members of voicdéd, vofteless cognate pairs. Voice onset time (or VOT) refers to 


the tima interval between the release of stop closure and the gnset of vocal fold 


vibration. The Spanish voiced phonemes are sharacterized by the presence of 
glottal pulsing during articulatory closure; they are called ‘lead’ voicing types 


in the Lisker and Abramson framework. . The Spanish voiceless phonemes are "shart . 


lag’ stops: voicing does not begin until up to 25 milliseconds (ms s) after release 
of closure. VOT has also been shown to be a sufficient cue for the discrimination 
of cognate pairs by adult Spanish speakers ‘(Abramson and Lisker 1973; Williams 


1977). Since VOT has been thus shown to reliably distinguish vo} ed- -voiceless. 


airs'ip Spanish, we hypothesiged that as the child acquires prod tive coatro] 
over voicing, VOT values would change concomitantly. ; ; 


~The Spanish voicing contrast has another important phonetic property: 
the voiced. teary have twor al lophones--a stop and -a, voiced spirant of the same 


occur in utter initial position and after nasals, “and Cq) occurs after /1/ 


-place ore rue) Acéording to conventional descriptions, the stops [bdg} 


vee none occur much more frequently ian the stops (cfr 


(e.g. Harris 1968”on the ‘Spanish Spirantization rule’ ). ‘In addition, the voiced 


stop allophones may occur. in, any word- initial position in carefu) or . andante. - 


speech (Harris 1969). The ‘spirants occur in 1 othe “positions. Although the 
- Navarro's analy is of 


» 
a 


1. this research is ‘part of the acti ities of the Stahford Child Phonology 


08968). to Charles A. Ferguson and “Dprothy A. Huntington, Departments of 


thank Harold Clumeck, John ingston and#Qeborah Ohstek ; for. thetr assistance - at: 


Lin WHstics arid Hear ing and Speech Sciendges, Stanford University. We gratefully 
ackhowledge their support ing a]1 phas ,of the research, We woutd also like to 


var jous@stagps of “the data collection. 
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_ second is based on a tabulation of the [-continuant] and [+c¢ontinuant] phones 
| prodused for word initial’ voiced as opposed to voiceless stop phonemes. ; 
' *Continuant’ js used here as a cover term'to include both the spirants [B3Y] and 


“i the dominant fanguage, some coftact with English is unavoidable. We’ feel, 


¥ 


€ 
®. 


_monolingdal speakers of Spanish with no siblings of school age, they were 


‘began learning some English mid-way through the study;’ this child's data are not 


-43~ 
/ , L 

swttten corpora, 1968), 1 most phonological descriptions of Sank set up the stops 
/bdg/ as the systematic phonemes and #erive the spirants frdm the stops by rule. | ee 
Since these analyses identify the stop phenes as bagic, we could vexpect that i 
children acquire the stop phones [bdg] before the sptrant phones [G37] and still. 7 
Vater, Tearn the eorrect pattern of distribution. ; ‘ aa 

‘ i) F : 

Thus, two analyses are sucanteus! the first is based on "ah. instrumental - . , 

investigation of the VOT characteristics of word-initial stops consonants; and: the 


‘the glides (wj], both of which the thildren produce in place of the voiced:-stop 
phonemes. These analyses are carried out for both of the studies: Study 1, which °* 
is the longitudinal ‘Study of the productions of three children who were about 1;7, ’ 
at the beginning of’ the study; ant Study 2, a cross~- -sectional study in which four’ . 


children aged about 3;10 served as subjects.* These two groups open will be - 


° 


referred to as. the ‘two-year-olds’ and the 'four-year-olds', eesmectively. Since *- 
the, data from the two sets of children are overal.) highly similagg we will discuss 
both studies in parallel. | 

e ’ a  ] 
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Method =, | | | a C _—_ 


Home interviews with prospective subjects and their families 
were conducted to determine the degree of cooperation, the verbal level, etc. of 
the children and the families’ interest, in participation in the .study. The 
interfiews were conducted ‘by a native Mex'can-Spanish speaker who was a member: . of’ 
the community and had been hired as our community liaison’ person. In nearly all 
cases, this person had known the families for some length of tima. A typed ” 
statement (in Spanish) of the Project's goals and. a detailed description of the : 
exper imental methodo logy were given to the parents after both aspects had been 
verbally covered by the community liaison person. 
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js | 
Four children were ‘selected to be subjects in Study 1 becase they were ' 


producing at least Some initial stop words, they: showed evidence of normal 
eee development, and they appeared ta be cooperative. One of thdése children 


a 
“ 


a 
. 


included here. Four monolingual Spanish- speaking. children were selected to ‘be 
subjects for Study 2;. although we would have preférred that these. children: also 
have no siblings of school,age, this was not possible. Both sets of: ‘chijdren also 
met the following Criteria: mative Mexican- Spantsb Speaking parents; no langwage » 
other than Spanish spoken in tle home; ‘residence in Redwood City, Califogfiia, .a” 

- Community with a Substantial Spanish-speaking population (one exception). @ One. 
child whose family does not live in Redwood City is-Maria; her family had moved -to - 
Stanford from, Mextco City six months pr tor... hen participalhgn in ‘the study. 
Finally, all. the families return to \Mexico every year for visits of upto several 
“months, ‘in duration, — Given that the families live in a country’ where ‘English is 


a 


“Op Gs sp _ 
* . 


5 . n : 
2. These studies were conducted as part of a cross4linguistic in stigation’ of 
voicing. acquisition in engi. Spanish ‘and Cantonese. ie 
& . ‘ . re / 
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TABLE I. Subjects. 


: Firet last [Vocab 
Session Session|? 
A iy 


- 2-Year Olde 


, Manuel 
: 139.24 2;4.8 
” \ 6 a 
: 
a ‘ « ° 
B. ‘Tear Olde e. ” 
to, _ Jook 
’ Co 
. R on 
Marfa 3310.21 2 ae 
‘ ° J 
4 
; Cecilia 3310.5 3310.16 Michoacén a 
» a 
, Michoadén 2 
‘ cos 6 . 
ON Mie th ‘ 
Beatriz | 450.10 | 430.13 * Michoacdn 2 
; Michoacén - 2. 
} : ; 3 
# g%% rae . - 
2 ,Motge: \ 1-M * Mather; ¥ © Father # : a 
. re ey ‘"  Q-4e _Subptential;, 3 - acieeaces Ze qatele; ye none. M, ; age fi £4 
fot - : ay * 4% ot 
: 3- Jose's family had, Just returned from 5 montha,in Mexico. : a i : 
: ) 4- Beatriz’ ® famjy ———— ‘réturned from 3 wonths - Mexico. .. - \ : 
: ‘ : 7 ; : ‘ a : , 


“ 


however, that in our subject population the influence of English on the children’s 
» Spanish is minimal and that the children's data are representative of the data 
that could be “collected from children of comparable ages in Mexico. t? ta % 


Y 


Table 1 gives pertinent data on the seven subjects who, will here be - 
identified as Manuel, Fernando, Beto (the: two-year-ojds, Study }) and Jose,' Maria, - 
Cecilia and Beatriz (the four-year-olds, Study. 2). Audiometric screening of the \ 
children in Study , ‘was done by the staff of the Audiology Clinic, Stanford 
Medical School; all* children were assessed as having normal hearing. For the 

” foGr-year-olds, normal language devo lormant was taken to be sufficient evidence of . a 
normal hearing, and thase children were not given ‘audiometric vscreening exams... 


; ‘Data caiisee ton, The children in Study I were seen approximately am 
‘two weeks, for a seven-mon’ period. (plus weekly for. a short period at re oy 
beginning of the study). The ‘Study 2 children were seen once or twice. Tab) 
gives the age and the number of ‘correct’ stop-initial words produced by each - 
child by session. ‘Correct’ means that the child's production began with a stop } 
of the samé place of fla We as the initial stop yin the adult word. ‘ 


é 
Each session was condi@ped | in a high quality sound-isolated room (with _o F 
associated control room) at the Stanford Speech Research Laboratory. Recording 
swas done on a Revox A77" tape recorder with a Sorty Electret’ microphone attached to 
oft cloth } vest whi¢h the . child wore. All ‘sessions’ were conducted by a native 
soaker of Mex ican- ~Spanish. There were three ‘exper imeiiters. The first served "for 
two months at the beginning of Study 1. and was a Fluent English-Spanish bilingual 
k whose first. language was Mexican- Spanish. - - Tha other, two were. monoJingual Méxican-’ 
"Spanish speakers. Qur ing | the. session, the observer , ho sat in the. control ‘room, . : 
ran the tape recorder, took notes and kept a tally of the number of aw initial eos 
words e aaice ee the child tor all six ptop consonants. — ¢ . 


; ; * S@ssions were petdben twenty and thirty minutes lorig. The goal for iach 
: sebsio r was to obtain. at lgast fifiteen tokens for each stop consonant. — The 
. observ would indicate towards the end of the session that a certain bep’of — 
word beginnjog with particular stgps were needed. The Cor eit then 
focus on words beginning with those stops. This number was estimated \to be the 
maximum number of tokens which we.could reasonably expect to obtain/from .the . 
youngest ¢cchildren (aged 1;7) and the minimum number of. tokens required for’ 
Statistical analysis. Howeversit was difficult to obtain ninety target, items. 
(fifteen tokens per stop) fromall of the children in Study” 1. Stnce the children 
in Study 1 used few d- and g-initial words (at l@agt at the beginning of the’ 
study), we introduced a few such words which were the learned at some point by 
Sat the children. .In general, the majority of words produged by the children in Study 
a “aS 1 were two syllable, CVCV words wifh initial stress. 4 : 


¥ -y 


q 


~ 


. Stimulus materials “included a specially ‘constructed stimulus book (with 
aa _appeox imately | equal number s' of word- init ipl Stops represented), several clvildran's 
ee '. pieture books, a small wooden puzzle .and iany small toys. Word lists were: 
: .. Obtained from the: parents of, children in Study 1 at the. beginning of' the study; — 
. .* objects for or pictures of = initia words that each child knéW ‘were ‘then added — 
me * to the St imu lus materials... Duri if the. rap s ‘the children played wip the toys, .° i 


X& locked :at: pjetures, and. wong aged to 5 dak. : po Bae ; . 


at. rats 
- Wot analysis. Se taped’ i were transcribed by a researcher : ‘using af Ravox. a 
t A77 jtade recorder. and Supé St- “aro” “B-V head, phones. The tape. script included: all io ; 


. 
«4 


TABLE 2:. Age and number of tokens* for each subject by session. . 'y : 


A: Doortaas Olde _ a. 2 


1” | 1;07.16 : 1309.24 a 
2 | 1307.25 ¢ 17° 11;07.17 * = & | 1320.00 : : “Os 
3 1307.30 Na; 2 1151022, oe |. | eee 
4 [1308.46 ; ; 2;00.07°° 20 | ee » 4 
. 5 1309.25 - 3 | 2300.21 - ie ee oe 
6 1;10.08 3 i . 29 | 2301.07 = a ns 
7 | 1310.26 | y | 2302.21 7 
8 1;11.08 ; : | 2302.07 ‘ 
9 1311.22 51 - * 16 -| 2302.17 ; 
10 |,2;00.12 1, : 28 12503.00 F 
11‘ | 2;00,25° : = S2-f2303.a1 © 7 28 
12 2301.05 . 1230 | a 2303.18 ° 40 | 
13 2301.12 104  j2;00.23° = 55 | 2508.02 - 43 
14 2501.26 04°. 17 |2;04.08 49 
15° | 2302002 0 | 
3 
Cecilia: 
ze Tokens” 
3:06 /22 "156 [3310.21 — 3310.05 105 | 4300.10 103 
a Se 3310.16 94¢ | 4300. 13 178 
'fifokens © Words which” begeh, with an initial aingletot- atop. in the adult. = ; je 
model and which were produced by the child with (& stop af the : 


came piace of areiculations ; “ae SH : 
‘bode. 


“ . ' = - -\ 
words that the child said. “Target words* were those ‘that: hegan with an initial 
' Singleton stop in the adult’ moda’. and for which the.child produced a stop of the 
correct place pf articulation, “as judged by the transcriber (see Table 2). For _ 
‘the target words, the initial phone was transcribed narrowly” and the Cest of the - ao - 
. utterance somewhat more broadly. . The seprtariie! system used is ‘that of the 
Internationa} Phonetic Asso€tat ion with a. supplemental” “symbology and diacritit: 
. system devised by the Stanford Child ator mi Workshop (Bush et al. 1973). ee 
“Preceding context and the gloss” were noted for, @]/] productions. = oo, . . : 


‘ ‘Of the biweekly’ recorded sessions in Study Ly ‘approximately four anchor 
point ‘sebsions. from each subject were selected for instrumental analysis. The ~ . 
purpose behind. “Selecting anchor «points was to sample throughout the data. Thus, i 


~ eee, 


Po ‘. these anchor points were at approximately two. mdnth intervals, beginning with the 


first sessions and ending.with the. last ones} Since in the earliest sessions, 
. none. of the children produced the requisite fifteen tokens of 6ach stop consonant, 
Vv the first three or four sessions were combined into one ‘anchor. point if “the ° 


sessions had been conducted at close time intervals. When sessions were comb ined, ::. , 
‘. equal proportions of stops were taken from gach session. The data from’ Study 2 
children were pooled if a child had been son] tice. = a Nes 


Wide- band (and in: sone, cages, narrgw band roctroprans tre _ of the y at 
' first ’ fiFteen! tokens of each stap type on a Kay Sonograph (model 7629 ADC, with ‘ah , * 
added | custom: shaping circuit. AHS2, 12 d high : * frequency pre-emphasis) }. ‘To. | . 

. ach teve better temporal resolution, utterances were recorded on the Kay in: the 

‘, 160-16K mode which resulted in a time base’ of 4) ms. per. centimeter and-a scanning 

' filter width ‘of 600 Hz) and were reproduced with scale tnagnifier set at 0 to 50%. 
Measurements of VOT wera made ‘at ‘the -samé timéd on a Tektronix Oscilloscope with . 
Storage capability (Type 564), which was used in conjunction with 4% “locally: Ly 
designed and constructed triggering system. .In all cases where posstble the time — 
scale used was 2 ms or 5 ms per centimeter. Directly following the ostilloscope 
theasurement, VOT was measured on the spectrogram(s). When the oscil foscope and 
‘spectrogram measurements differedjby: more than 3°ms, the problem was identified , 
‘and then ‘resolved by further: instrumental analysis. ~ In general, if the difference —-. ‘ 
-between the two measurements was equal ‘to or less than 3 ms, they were averaged to- “- 
give a final VOT value. However, for VOT vajues greager than -50 or +50 ms (1.e. 

. cases in which the time scale had to be set at 10, 20°pr 50 ms per division),, fing 
time resolution was more difficult on the.oscilloscopg (due to greatgr qampression | 
of ,the signal in each time division),’ and freat eliance was p1 eK on the 
spectrogram ‘measurement. The rogedures for igstPunental analysts and VOT.*. 
measurement are descr ibed in detail in Yuntiagton et q). 1978. an 


If an utterance presented a problem that the researcher cote not eoive: 
jal spettrograms for tha item were presented at weekty group meetings where 
Project ‘staff (four. to six persons) discussed and resojved the problem. :In the' 
few casés where the. staff could nat. reach -jufanimous: ‘agreement, the utterance was 
not’ ‘includdd:.in the statistical analysis. The ¢riteria for rejection ofan 4, 
‘utterance from VOT measurement were: ‘noisy’ (@.9.,° clanging toys during tire _ 

. “child! s phogyet ion); ‘voice overlay’ (where an adult's Voice ‘was super imposed over wal 
Jo Phe child's each coyld not retiably be: sep rated by nartow-band analyst§)} ai.Pe 
. burst Bes angyone voiceless vowd Ts. and ‘cont inugpe voicing’ (where ‘yojcing 44; 
. _contitived uninterdupted ifrom “the: child's’ previously voiced - sehment). 
- Approximately. 10% -of the coral sat- of utterances from al) children were nevected P 
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‘Tiree sresearch assistants. carried out the transcription and instrumental 

analysis. " At approximately-~two month intervals, reliability checks’ were made. 

( For these cheeks,. six items were selected (usually the first token of each stop 
an consonant ,on a tape). Each fesearch assistant transcribed, instfumental) 
. ae analyzed ‘and - ‘measured each item. Because the six items had been analyzed by a 
, Jndividual” research assistant several months previously, the comparison check 

. indicated «both inter- and intra-observer reliability. In the reliability che 
Je _procadure (as in the regular analysis proceture), provision was made to allow an 
Pas shy observer to label any utterance as a problem which should then be referred to tne 
“weekly group meetings. FiVe of the 35 reliability check items were identified jas 
problems by all esearch assistants. . Excluding these five items, the three 

regearch assistants. agreed to within 10 ms on 83% of ~the-Atems checked. During 
the “weekly group meat ings, Project staff resolved the ciciaciia for all the 
“ [ problem utterances. | 


a, 


For . each child, ‘each anchor seine (Study 1) or each session/co 
yoy Zi scthof (Study 2) was. analyzed separately. When definitive VOT values/ were 
7 ‘ obtafned for fifteen tokens of each of the six stop consonants, separate frequency 
SY 3 idistr ibution yere drawn d the %nean, standard deviation and range calcylated. 
Tests of si: ificance were - made of the differences between the mean VOT/of the 
rs cea pele “and vatceless ‘phonemes: at each place of artieulation, Throughout, ~ the- 
abilitie es: given are for one-tailed t-tests. “Where F values are significant, 
a ae estimates are .used; where they are not significant, pootred, 
.. 1 variance Sestimates are ‘usa. Since none of the differences between the means for 
la - a-pair were significant oh any-of” the aftchor points for children in Study 1, the 
' y data’, from these anchor points wer€ combined; aly tabled in the text present the 
/ pooled data only., . The difference betysén the’ means for each ‘ pair, from: the’ i 
eS combined ‘sessions were compared (one tpiled t- -tests), and a two-way analysis of 
variance was carried ou The decision }o collapse data in Study 1 was motivated 
by the assumption that if no significant/change occurred over .the time period, the 
data from that time_por tod represented a single stage and thus were comparable. 


| Spirantization analysis. From the transcription sheets for each 
session, a Count was made yf the continuant and non- -continuant phones produced: for 
all word-initiat voiced and _ voiceless stop phonemes. Included among the, 
con Pinuant. totals are sporadic cases of weaken ings to half segment continuants and 
deletions (see Ferguson 1978 on spirantization and deletion in Spanish). For the 
voiced stops, the distribution of phones was further separated into the ‘obligatory 
environments for the ‘stop and spirant allophones. For Study 1, ‘word- initial’ was 
in near ly all cases ‘utterance initial’ also, since the ‘children remained in the 
one- -word- Stage throughout, most of the study. The analysis of the few cases where 
the children produced initial voiced stop words in sentence medial. position showed 
no significant differences in the dfstribution of continuant-noncont inuant phones; ' 


. us .in the results, the word-initial voiced stop data from oe two-year-olds are 
_ + pense across all*sentenée - positions. © For Study 2, ‘word-initial' includes both 
ae _ utte ance initial position and sentence medial position. Since our goal for each 


session was to elicit a large gumber of words, the experimenters | tended to ask the 

Ao; fldren a lot of: the Spanish equivalents Jef, wh- questions. RY ,ghus, our methoda logy. . 

‘pfased the Study 2 corpus {nithe direct {ay . of single word ‘ubterances, For this’ 

‘reason, much. of the ‘data roi, evgn the élder Bas dren was” stop phonemes tn) 

utterance initial posictog also. me ‘Because the children in Study 2, tended t9 use . 
a tytt a wy 
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TABLE 3. Mean VOT values; number’ of tokens, standard deviation, and on a a 
vange for each Stop, by subject. — ot 


3310.5 =|, 430/10 - 
3310.16] 430.13 : 


+28.47 
15 


+12.30 


ws 


~37/+35. 


60.40. 
.+14/4191 


15 Ss . 
56.39 6.46, , 23.73 
-75/+109 - ' +23/+40 *+25/4112 


‘| 452.87 


andante speeth style, we might expect a larger number of stop phohes produced for 

the voiced phonemes in word-initial position than would be found in other types of 
corpora. The analysis of word-initial © voiced ‘stop producttons by sentence 
-position showed significant differences. Thus, we present the four-year-olds’ ( 

’ . data separately by environment.  — , 7 : of re XS 


~ . ¢ * 
After the tabulation was completed, percentages were calculated of the 
occurrence of [+continuant] (both spirants and 91 ides) phones for each phoneme and 
° - for each child. Where the occurrence of stops and continuants were compared, Chi- ‘ 
: square:tests were used, or--where there were smal] amounts of data--Fisher's exact 


/ | tests. oo \ * 
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Reguits: the VOT analysis 


_ We initially hypathesized that two VOT criteria would be sufficient to 
determine whether or not the children had acquired the phonological voicing 
contrast. First, even if child VOT values varied a great deal or clustered in a 
pgrticular, restricted area of the*VOT continuum, the difference between mean VOT 
vajues of a voiced-Vvoiceless pair could sbiil show Significance,. if‘the children — 

we in fact attempting to distinguish between the members of a pair. Second, if 
“ €he itrldren "s means amd~ranges resembled, the Lisker and Abramson adult, data, then ye Hae 
quite ’ :t children could be said to have acquired the: voicing contrast. oe 
Table 3 contains the mea VOT values, number of tokens, ‘standard -deviatibns and 
‘ range of production for all stops and alt Children. 


id In Table 3 we find that five of the seven children produce no = |; 
¥significant differences between the means for. ahy Voiced and voiceless stop pair 
at any place of articulation and .the remaining two children--Beto and Jose-- ; 
produce a significant difference only between /b/ and /p/. ‘if we compare the 
fFhildren's means and, ranges~ to those reported for adult (Puerto Rican) Spanish 

. Speakers by Lisker and Abdamson, we .further find that only Jose's /b/ and /p/ 
productions -are somewhat adult-like. In both sentence and isolation contexts, 
Lisker and Abramson” s voiceless - stop data’are similar, while the voiced stops ----- 
‘consistently show shorter lead values ‘in the sentehce as opposed to the isolation 

; context. Simply to minimize the difference between the adult and our child data 

" . (and thereby to emphasize the nature of the discrepancy between the two corpora), - 
we will] compare the Children's data-to the Lisker and Abramson adult sentence data © J 


(rather than to their isolation data): /p/ mean +4 ms, range 0 to. +15 ms; /t/ 

mean’+7 ms, range 0 to +15 ms; /k/ mean +25 ms,.range +15 to +55 ms; /b/ mean -110 

ms, range -175 to -35 ms; /d/ mean -109 ms, range -170 to -55:ms; /g/ mean -92 ms, 
¢ range -145 to -50 ms. : i : . 


Returning to Table 3, we cdén see that the children's means‘for /p/ and 
A 3 ane consiTgpent ly longer than adult /p/ and /t/ means, while the children's /k/ | 
‘ang. generally. cluster around the adult /k/ mean VOT value. In the data from 
arnando, Maria and Cecilia, the mean for useless the $hort lag Fegion:( less 


Than -10 ms). Only Jose's mean for /b/ (-63.13 ms) approaches the adult mean of = +;' 


110 ms.s None of the children's maan VOT values for /d/ and /g/ resemble adult : 
'--f@mean -VOT values: all ‘child means with the exception of Jose's mean for /d/ fall ie 


Pat i y the short moderately long lag region. Similarly, the ranges of tokens for : ‘\e 
the voiced d voiceless phonemes are not distinct; the only except ion is the Re 
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almgst -non-overlapping rangds of Jose's /b/ ‘and or ‘tokens, “but ‘even here the” 2% “ 
ay ae are not adult«like. To see more clearly the similarity between, the . = 
. children's. productions for the voiced and voiceless phonemes, we need. the WOT. : 


values of indi¥idual tokens.. Figures ‘l and 2 below plot the range ofel widow) es 
tokens of each stop consonant for Study 1 “and+Study 2 children, respectively. ; ¥' 


Ont. Figures 1 and 2, we can see that “aienoseh adult tokens for pl and eae 
‘/t/ fall within the range of 0 to +15 ms,- the childref's tokens “for beth the? ; ; 
voiced and voiceless labial and dental phonemes fall within the 0 to +40 ms ranges |. 
The adult tokens for /k/ fall in. the 0 to +55 ms range; the children's ‘tokehs for i Om. 
both /g/ and /k/ fall almost completely in the adylt /k/ range. ,While there ‘are Pat 
few tokens in the long lag region +60 to +100 ris, there are equally few tokens .in , 
_Jthe lead range -125 to -75 ms, With the exception of Jose, the children simply% do es 
not produce adult voiced stops consistently with. voiciig laad. Moreover, thi “ gs 
_. pkoduce both the/ voiced’ and voiceless ‘phonemes ina manner more near ly resenbli v 
the adult voiceless stap- phonemes. However , ‘shane is a trend which may indicate Y 
that the children are making some- “form ‘ofea: contrast at tite: Yabtal place of . 
articulation: for all seven children, “the mean for- /p/ is longer than tho mean 
for./b/ (Table 3) and the ranges are somewhat different {Figures 1 and wy There 
is no evidence for any similar trend in the dental.” ‘anc velar data. 
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be * Because of this ‘apparent “tend, a 1Sokede for other “evidence” tn “the: VOT von 
Mata. © Two characteristics . of the ch Nidren' sMprodyct ions: proved” to show ” & 
Significance in some cases: the proportion of lead takens and . the incidence of i? 
Continuous vgicing. If we include: ‘proportion of’ “lead! among our - criteria. for 
acquistion, then both Manuel and Fernando can also be- credited with acquisition of 
the voicing contrast at the labial place of arti ulation;” note, “howaver, > the: “ 
. frequency with which Fegnando produced, /p/-with voiing Tea gure ly. ‘Although 
the incidence of “lead. is not significant, Maria and: Beatr 1z.als “produce » “only /b/. 2. ent 
(and not /p/) with voicing tead,-and similar lyr Ig! i )k/} in Jose's and 
Maria's data (Figure 2). "Cont inuous voicing d@efars to. ‘those cases where voicing . 
cont inued uninterrupted from a previous voiced segment “through the “yritial stop 

phone of the following word. As noted before, sich sengence embedded words were 

not common in the Study~l data and “Tess common than hight be expected in the Study 

2 data. On the basis of this criterion--significantly - more voiced (than 
véiceless) initial stops exhibiting cont inuous voicing--, Cecilia cary be said to 


have a contrast at all three places of articulation and Jose a contrast at the ) Mey 
+ labial and dental places. None of Maria's tokens were character ized by continuous. 

voicing, and Beatriz produced no d- or oa words with continuous voiging. ag ‘ 
a 1 


. In summary, we find evidence in the VOT. data that suggest that al) the 
child except Maria end Beatriz had a contrast between ‘Tpi and /p/ and that 
d Jose had a fudimentary contrast at three and two places respectively. 


voiceless phonemes. We then -turned to the spirantization component of the Spanish ie vy 
voicing. Contrast and to the phonetic feature [continuant]. —_ 
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Results: ‘the sptranbization aiylysts . 


this table, the number and percent of voicéd and voiceless stop phonemes producad! 


Table 4 presents the First’ | results of the spirant ization analysis. oe 


as continuants are given for eagh child.: ‘Included among the totals f 


‘continuants are »sporadic ‘cases of' weaken ings to half segment continuants mand 
deletions.. Frequencies for all word-initial . voiced stops (irrespective of. 


- position) are given for the two-year-qids in this table, @bile frequencies for | 
/ only utterance-initial, word-initial .stop phonemes are aves fod the four-year - 


olds. ; , ; 
pee j 

For our purposes, the first “question ‘t be asked of the scieanerentton 

analysis 5 using the cont inuant-nogcont inuant criterion, how many: Clidren can 


be credite 


the .number of continuant phangs produced. Aor tite voiced as opposed toe the 


voiceless phonemes at each place of articulation. Among the two-year-olds, both ° 


Manuel and Fernando produce continuant phones more often for /bdg/ than for /ptk/ 
(xps.05). Beto's data also show somewhat different patterns for voiced as opposed 
to voiceless ees er, the number of /d/ and /g/ tokens is too smal}. to 


with having acquired the-Voicing contrast and at what ces of 
articulation? Critical evidence would be statistically Significant differ ces in 


Be conclusive. Evidehce for a .votcing contrast at all. three places of 


articulation can also be found in the data from Jose and Beatriz among the four- . 


year-olds. The differences between ./b:p/ and /d: / are significant in Cecilia's 


data. Maria's: labial and velar data show that both /b/ and /g/ are produced as. . 


cont inuants - more often than are /p/ and /k/, although a larger number of tokens 
wou td bea pecessary to verify this trend for /b:p/, and the difference for_/bip/- is 
not significant. Two other trends are that labial stops are most likely tobe 
spirantized and dental stops are teast susceptible - to spirantization (Table 4). 


This is in general true for both voiced and voiceless stop phonemes. 


- : fn general, the voiceless stops are produced as continuants only 1.6% of 


: the time by the two-year- -olds and only 0.8% of the time by the four-year- -olds. We 


a 


might. consider ‘then that a figure of 1 to 2% reflects the margin of error that 
could be expected with children, or speakers who do not have perfect articulatory 
control. In contrast, the children produce 45.7% (two-year-olds) and 31.4% (four- 
year-olds) of /bdg/ tokens as continuants. The 45.7% figure is surprisingly high 
in that the two-year-olds produced /fsx/ as noncontinuants throughout neatly al) 


of the study” and it is generally accepted that stops are. acquired early by 
children (see Jakobson 1941/1968). The figure 31.4% is particularly unexpected, 
since the four-year-olds. used primarily andante speech (n.b. except Beatriz) and 
‘presumably were old enough to have. already learned the allophonic rule. Ouring 
the course of the spirantization analysis, it became clear that the four-year-olds 
but not the younger children had in fact acquired the allophonic rule, although 


their productions did not completely correspond to the expected adult pattern. To" 


discuss thie, other age-related phenomena and:.some individual differences, we 


‘ present the rest of the spirantization results separately by age groups. 


~ Th wo- “91 : Table 6 below gives the results of the 

spirantization analysis by ‘child and by time period. Two types of changes 

occurred in the cha tirens data: first, changes in the Frequency with which a 
wi ant: Sie. 


oi ce aw ‘Po . 
3. Only Manuel produced continuants for ihe “wpabnyess fricative phonemes and 
this only toward the “one of cate study. ; ‘ee x 1 [ 
a oe ; 
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. TABLE 4. Spirantisation of Initial /b d g/: Number and percent of voiced dod. "3  « y 
voiceless stops produced as continuants by child.' : ’ 
r * ls 7 on ‘a 
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Lamb ie Pow Te wo 


£35.52 


50.0% 


7 1-The figures ft: veldies: stops are given for all word-initiel 
poeition tokens. The tabulation for voiced stops is based on _ 
word-initial position(both sentence medial and utterance initial) 
for the two-year olds, but only on utterance inifial position for 
_the aur year old data. ‘ 


2- * by percentage indicates a significant difference between the 
mumber of continuent phones produced for the voiced as. opposed t 
the wanca lene phonemes (ps.05)._ ?. 


/ | =) 


é ‘23 

_ particular-word-initial voiced stop phoneme Was produced; and second, changes ¥n 
the frequency with which a particular voiced phoneme was produced as a continuant.: 
Such changes in each child's data are uséd here to mark ‘the beginm@ing pf new 
'stdges' in each Mhild's particular development. In order to present phd Compare 
the data from all three children in one table,, time per ds (father than 
individual session numbers) are used in Table.S. In all but,one case, the eight 
time periods in.Table 5 accurately describe the child's Nes on the’ sessions «% * 
listed under the particular .time period. The, exception is: Beto's data fram .. a8; 
sessions 4 through 6 that are listed under time period V: Beto was actually 2;0.7 € 
to 231.7, not 250.6 to 2;1.0. ‘The ‘important. points are that stages in each” 
child's particular developrient were identified indtvidually and by sessions and . 
that the time periods -given.in the table ‘were selected to correlate with the °° _ 
points of change for each of the three childrens: age 1S assumed not to be a 
critical variable. : _* ae . ; = 


* To summarize, 1] three children acquired a phonemic voicing cohtrast | 
first at the labial place of articulation: Manuel ry, .16, Fernando by 1;10.26, 

“and Beto by 3;0.7. For Fernando and possibly also for anuel; the next stage is” 

one in which the velar voiced-voiceless contrast is ac uired: -Fernando by 2;0.6, 

and Manuel? by 2;1.5 (but maybe as early gs 1;11.22). Finally the dental voiced- 
voiceless contrast is acquired: by 2;%.5 for Manuel (but perhaps as early as ° 
2;0.11), and by 2;1.4 for Fernando (but perhaps as early as 2;0.6). Manuel may’ ~ 

have acquired the dental and velar contrasts at the same time. Beto was ‘possibly 

in the process of acqu {ping a dental and velar voicing contrast at the end.of the ._ 


‘Study when he was 2;4.8.4 The evidence for these phonemic contrasts 1s based on 
significantly different patterns of substitutions for adult voiced as opposed to us . 
voiceless stop phonemes. The children's voicing contrast is not adult-like: the . 
. children produce the adult voiced stop phonemes with primarily short lag voicing; 
\ thus, the stop phones the children produced for word-initial /bdg/ are very 
similar to adult /ptk/ in terms of voice onset time characteristics. (Recall) that 
only the means for Beto's /b/ and /p/ show a signi icant difference.) Finally, 
there is a-par@le) between the order in which the gnildren acquired the voicing 
contrast and the asymmetry in the eels ca of syop phonemes in the children's - 
_ Corpora: the children acquire the voicing contrasg first atthe Jabial place of 
articulation, and the frequency of /b/ is substantially greater than that for /d/ 
and /g/ during both. the stages preceding the first voicing contrast (/b:p/) and 
also during subsequent stages up to the stage in which the dental and-velar— - 
voicing contrasts are adquired. In fact, the children generally do ngt produce "ot 
any /d/ and /g/ initial words fof several months after /b/ initial words are used © 
ang also after the voicing contrast between }o:p/ is—aequired. (Table 5.) 


». 
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-four-year- .. Table 6 presents the “frequency with which _ 

~-continuants (and the sporadic cases of weakening to half segment continyants and. — 

“ deletions) were produced for word initial /bdg/. in obligatory environments for — 
continuant and noncontinuant allophones by the four-year-olds. The first three — 

columns give the number and percent of continuant phones produced in the- ; ye 

- obligatory noncontinuant environments. If we assume the children's production to : 


accord with that which is expected from adults, : a we would expect zero percent =“ 


4. On the, basis of a: spirantization analysis, a Spanish-speaking child--J-- in a: 
previous Project study acquired the voicing contrast in an idential set of stages : 
at the following ages: /b:p/ 1311; /gzk/ 2;0; and /d:t/ at 231 (Macken 1978). 
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F, Indicates a “i ‘dete contrast. 
| , . , - WMeane that no tokens:‘of a watticalan voicing type ware produced by , ae 


the child during the time period indicated. 


f ‘ : ’ N é . . 
in eae of the first three columns for -each child. In the rightrmost ‘three 
columns ‘are o/iven the fumber and percent: of continuant: phones “produced in. the 
- obligatory envirpnments for continuants; hers we would expect: 100% entered for - 
each child, grovided the children are producting the wiced stop phonemes in the 
promt adulit-1ike manners te —— ~ ae 


3 Frdn'” Table 6, we can see first that, as ‘Table 4. has already 


a the children do not regularly. produce noncontinuant phones for /bdg/ 
“in all the obligatory environments for the [bdg) allophones.. Since Table 4 . 
presented data for utterance dvitial. position only. and if we compare the- 
percentages for each stop phoneme on. TebTe and Table 6, we can, also determive 

that the \chilldren produce continuants for /bdg¥ approximately equally in all stop 

allophdne \environments; this means that the children produce continuants for /bdg/ 

both in utterance initfal position and in worg-initial position. following a nasal 

consonant and for /d/ after /1/. In addition, however, Maria and Bedtriz also 

produce non ontinuant phones for /bdg/ in obligatory [B3Y] environments more than 

would be expected, givén the presumed adult input; Jose and Cecilia also produce. 
: ‘Some noncontYnuant phones for /g/ (and /d/ by Cecilia) in the adult (Y] (and [(8]) 

-environment(s). Thus, none of the children follow. the adult aligphonic rule 

completely. . 


. In spite of.the fact that the children's data are. not completely aduft- 
like, the data show that most of the children do produce /bg/ differently in the 
adult [bg] versus, [BY] environments. The data for /b/ and /g/ in Maria's data 
‘approach significance (p.09 -and .055 respectively), as do Beatriz’ /9/ data 
(p<.1).” For: none of the.children are there enough tokens of J/dA in obligatory 
[+cont] environments to indicate a pattern. We assume then that the differential 
treatment of «at least /bg/ by environment: 1s evidence that the children have 
acquired the allophonic rule, although it is not mastered at the performance 
level. It ‘ig; however, possible that their productions are similar to adult ~ 
. productions, - in which case conventional descriptions of the allophonic rule in 
adult Spanish are-stated incorrectly to the extent that the descriptions distkl tow 
spirants in utterance dnitial position (and other ‘obligatory’ _stop environments) 
(and, perhaps, stops in. obligatory” spirant environments, as well). We return to 
this issue in the discussion section. : i 


Table 6 also shows that the labial place of articulation is most 
conducive to spirantization: the frequency with which /b/ is produced as 4 
continuant is ‘consistently higher than that found for /d/ and nearly always higher . 
than that found for /g/, regardless of the environment. Conversely, /d/ is most 
; resistant to Spirantization in all environments. It ghould.also be noted that one 
'-of the four children--Maria--overwhelmingly produgts stop phoges: she does sp 
more conststently “than do the other children in the (correct) obligatory 
- environments for [bdgJ; and she does so more often than the other children in the 
(incorrect) obligatory environments for [B37]. Jose and Cecila produce more 
tontinuants .in the obligatory [bdg] environments than noncontinyants in the” 
obligatory (G83Y] environments. Beatriz regularly produces the ' igprrect phone 
approximately 729-48% of the time (assuming that the one stop tokén ‘of /d/-in a 
continuant environment is insufficient, evidence of ahy trend). 
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(2)- * next to a percentage indicates a eignificant difference between the 
number of continuant phones produced in the obligatory [+cont] environment 


as opposed to the obligatory [-cont] environment. (p .05).. 
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Results: summary from both analyses. — . ; 


Table 7 presents the evidence for the children's acquisition of phonemic” 

ee contrasts between voiced and vgiceless cognate. pairs, a8 determined by the VOT and 

‘ spirantization analyses. On. this table, major ‘and minor types:.of evidence are 
contrasted by means of. upper versus lower case letters. For the VOT analysis, two . * ~ 

criteri& were used. initially: (1) child productions in close approximation to VOT 


ae .4 characteristics reported by Lisker and Abramson 1964. for adult Spanish speakers - . 
= (v', ‘Table 7); and/or (2) significant .differences:. between the means for a voiced- | 
" ; voiceless pair (V'',’ Table 7). Both of these ‘character istics were” taken to 


provide strong. evidence for a phonemic contrast in ‘the child's -system. 
Secondarily, .two other criteria were used for he VOT data: (1) -a significant 

number of voiced phonemes produced with lead voting as compared to the number of 
voiceless phonemes produced with.Jead (vl, Table 7); and (2) a s{gnificant number . 

of voiced as opposed ‘to voiceless phonemes characterized by continuous voicing 

(v2, Table 7). In the absence of V' or V'' evidence, both lead and continuous 
“voicing, (vl dnd v2) were taken to provide weaker evidence for a phonemic contrast © 

' in the child's system. For the spirantization analysis, evidence for .a child 
- ’ contrast was assumed to be provided by a sijnificant number of voiced as- opposed 
"to voiceless phonemes produced as sas Va (where cemtinuant ' co exons to a 
a category of weakening from [-stop) thr obVigatory - 


ough to zero) in the. adult 
environments for nohcontinuants (S, Table Tye" 


a 


' . Table 7 shows t the spirantization analysis proved most Geel in = 

determining the children's acquisition of the voicing contrast. On th, basis of 

the stréng VOT criteriasyonly\two children could bp said to have cquired a 

voicing contrast and at only one place of articulation. In ‘cqntrast, ‘op the basis 

of the. spirantization criterion, we can conclude that four ‘children had a voicing + .- 

‘contrast at all three places of articulation, the fifth child at two places and” 

the sixth and seventh children at one place. The only point at which the 

-spirantization analysis did not prove as or more revealing than the VOT analysis . 
was Cecilia's /g:k/. finally, neither the VOT or tha spirantization criteria show 
“evidence for a /b:p/ or /d:t/ contrast in Maria's’ data, and the evidence for a 
velar contrast is weak in Cecilia's datd. In general, considerably more evidence 
for a contrast is found for a]1 the children's produgtions. of /b/. and /p/. The 
longitudinal data show that the voicing contrast is first acquired at the labial 
place of articulation and that this contrast. precedes. by several months any 

‘contrast at thé other two ptaces of articulation. .In addition, we found that /da/ 

- and /g/ occur: significantly less often in the corpora from both the two- and four- 
year-olds. Table 8 below gives a total for the number of tokens produced by each 
group of childre’ for each adult phoneme. ,. — " 

- j ' * A striking feature of the. data provided ip Table 8 is the high degree of 
- + Similarity in the distributjons of .word Anitial phonemes” in. both groups of 
. subjects. Differences in the distributton of stops: appear in the data in spite of 

“* > "" our elicitation goajs to, obtain equal, proportions of all stops types. That there 

are these differences for both age groups suggests that this asymmetry in stop 

. distribution is a property of Spanish, rather than merely a function of some 

ey” aspect of young children's speéch; the latter interpretation would be most | 
neasonable if the asymmetry only occurred in the. two«year-old data. These 
’ frequency figures also demonstrate the special status of the labial contrast. 
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TABLE 7. 
. '  woiced and) voiceless 
: ‘ Spirantizgtion analyses. 
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Evidence for the cKildrén|'s acquisition of phoneaic contraete betveen 
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statistically significant difference between ‘the means (and 


the - voiced stop mean ie lese than the voiceless stép — 


jaean) (ps.05) 


4 ead voicing (p< .05) 
} more voiced as opposed 
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TABLE 8. Frequency 4 Voiced and Voiceless, Word-Initial Phonemes. . 
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“Discussion ¥. 
“We initially had  pyputhe teen “that, Poctuse YOT had been “shown to 
reliably distinguish vojced-voigeless paifs-in ‘production ‘and perception for adult - 
speakers of Spanish, as children’ acquired productive control . over voicing, vot. 
values would change concomitantly. However, ‘for both ‘Spanish studies, neither was- 
the hypothesis confir ed nor did an analysis of. VOT prove to be Comp Tete ly “useful: . 
in’ détermining the. pronotogscal acquisttion | process: These findings. stand in . 
sharp contrast ‘to tie results: of- our investigation of the acquisition of the 


«voicing pontnasl aN. Amer tean’ English (Macken and Bartan 4977). 


” Because VOT had~ likewise been shown ; to reliably seitingutel’ English 
voiced (‘short lag’) stop phonemes from voiceless. ("long ‘lag' or aspirated) .. 
phonemes, we had made a similar hypothesis fegarding developmental changes alu ‘VOT - a 

+ in the speech of children acquiring Englisk--an hypothests that was proven ‘valid. os 
In the English. longitudinal study,’ the. children did progress in stages from 
initially undifferentiated productions of phonemically voiced and voiceless stops 
toward productions with VOT values similar to those reported: by. Lisker. and 
Abramson 1964. for adult speakers of English. Moreover, the choice ‘of VOT as. the 

¥ «unit of analysi$ proved. to be particularly valuable in that the analysis of OT 
provided evidence. that the ‘thildren were: ‘making systematic contrasts between 
‘voiced and voiceless phonemes, even at an early stage when both ‘kets of phonemes ..- : 
were produced as short lag Stops--in othar words, precisely in the stage in which 

_ all théir stop productions would have been label Ted. ‘Voiced’ by adult speakers of , _ 
English, ‘Our English-learning subjects wene making VOT contrasts between adult , .. 
voiced and voiceless phonemes well before the age of two years and were producing ... 
relatively. addlt-like short Tag versus. long lag contrasts by age 139 to 2;6. 

. (Macken and Barton 1977.) Zlatin and Koénigsknecht 1976,- Gilbert 1977 and Barton N 
‘ and Macken 1978 also found that £English- si dee “children produce relatively _ 7 


. adult-like voicing in stops before age 4;0. j _ ; : j 


- j Given that. the typical phonological descr iptions of Spanish set up the es 
Stops. /bdg/ as the systematic phonemes with. the spirant allophones derived from 
. the stops by rule, we further’ hypothesized that children would acquire the stop 
, Phones before the spirant phones and in’ yet. a later stage learn the correct 
i pattern of. distribution., It was felt that this hypothesis received further 4 
priori support from the assumption that stop phones would: be- considerably more 
frequent than the spirant phones in the input that the children would be raceiving. 
from adults, in that the stop allophones may occur in any word- initial position in 
careful or andante “speech and that adult. speech to children ds typically careful 
and slow. The results of the spirantization analysis support the hypothesis that 
children acquiring Spanish produce the stop phones before learning to. produce the 
spirants.. This finding is not particularly. surprising, bécause children ing. 
general typically produce stops welt, before. using fricatives; however, continuant~ 
phones such as glides often appear among the earliest sounds produced: by children. 
acquiring a wide variety of languages. We also found that, in fact, the | 
allophonic distribution rule is not learned until after. AG two. ‘and even at age 
four children have not mastered the presumed adult distribution pattern. Contrary ‘ 
to expectations based on adult descriptions of Spanish, _the: phonetic feature 
[continuant]--rather than voice onset time--provad to be most -usefult in 
determining the acquisition process ‘for the Spanish phonological feature of 
“voicing: in fact, the’ children learmed the supposedly redundant, feature before 
the feature claimed to.be distinctive. © 
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oe 
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tes 


“learning of VOT should be relativ 
ds variable with regatd to the. presence of absence of continuancy. An independent |. 


“Ie bake our English and Spanish * studied; ‘the ‘chtidren: initially produce > 


“ 
most stdps with. short “lag vaicing (cf. Jakobson 194171968 on the early; exclusive 


use of’ voiceless, unaspitated stops and the similar claim of. Kewley*Port and - 
Preston 1974 on the priortty of short. lag stops Thus, our fir'st question is: 
why do Spanish-learning children acquire lead’ voicing--and, .to this extent, the 


Spanish voicing contrast--apparent ly after age four . (white. English- learning - 7 
‘children acquire. ‘long lag stops--and thus ‘the English voici contnast--by about: 


2:6)? — Oe ‘possible explanation is: that lead voicing is inherently difficult to 
produce or at least more difficult. to learn than long..lag (i.e. aspiration). 

Although we “know of no VOT agquis ition studies that would address this issue, 
Srivastava 1974 reports on one child's acquisition of Hindi--a language that also. 
contains lead voicing as part of its voicing system. This child first used: the | 
voiceless unaspirated (short lag) stops (at 1;1) and next acquired the prevoited- 

(i.e. lead) Hindi stops (1;4). Not untfl 2; 0-did the voiceless aspirates (1.6. 
long Jag) and voiced aspirates ‘appear. The data from this Hindi-learning child 
appear to counter an argument for the late ‘acquisition of . Spanien voiced stops . 
based or an inherent difficulty of lead voicing. 


“It may be ‘that. the Spanish sniealtization: rule is the source of the 
problem, Why this ‘should be the case +s not: clear. Because adults sometimes 


‘produce, for example, bola with an initial stop.'and sometimes with an initial 


spirant (depending on context and speech style), children may encounter. difficulty. 
learning the +/- continuant feature and the rules for distribution. But, if we 
assume that adults, consistently oe the stop allophones with lead voicing, the 

ively independent of the effects of an innut-that 


factor that may complicate the acquisition of. voiced /d/ and /g/ phones is the 
' relative infrequency of words beginning with these phonemes in the children's: 


W 


vocabulary (see Table 8). To resolve this issue, research. must be done with -. 
children acquiring 4 Vanaunae that has a VOT/voicing contrast similar to that in 
Spanish but does not havé a spiranttzation rule or extreme asymmetries in the 
distribution of stop phonemee. 


An alternative approach to this problem. is to inguire why ‘the Spanjish- 


learning children acquire the supposedly redundant continuant feature early. 


Although’ spirant phones are more comman than stop phones in adult corpora, we 
originally hypothesized that in adult-to-child speech, stop phohts would at ‘least 


‘ occur more frequently than/they occur in other adult contexts. However, we noted, 


that during. the recording . Sessions our experimenters produced spirant phones in 
absolute utterance-initial ‘position. SubseQuent examination of eighty minutes of |. 
tape recording per experimenter revealed that these adults produced “from 30% to. 
40% of all utterance-initial /bdg/ phonemes as spirants. Preliminary analysis of 


. the ‘obligatory environment for spirants showed that spirant phones were produced. 


-dn thesq environments at least 95% of the “time. ‘Working with adult-to-adult 


(<) 


ERIC 


* Conversational. data, Hammond 1976 found a similar use of spicants. in obligatory 


stop environments for the Miami Cuban dialect of Spanish (cf. algo Jimm 1976 on 
Chicano Spanish and the discussion of Spanish d + 3 in Ferguson 1978). Our adult- 
to-child data and the adult-to-adult data from Hammond provide for the interesting 
possibility that the spirantization patterns in. the four-year- -old data are in fact 
relatively, adult-like and that, moreover, the. conventional analyses of adult 
Spanish are incorrect. If, we assume that spirants area more basic to the acuas 


of : ' 


system, it no longer: 4s aaa ne: that it is the Y ars feature that: is_ 
earned early and before me, vot fyacure: -, 


. 


In‘ conclusion, it. appears, on the basis of the: data from the two- and *° 
-four- year-olds, that VOT is not the most critical phonetic feature’ ‘underlying the . 
Spanish voicing contrast: (cf. asa 1977) and that the spirants, [G57] play a. 
more. important rote than would be. expected qiven their ye ae status in‘ most | 
descr iptions ‘of Spanish phonology. These results raise several important issues .— 
concerning aspects of the ‘the voicing system in ‘Spanish that deserve. further 
investigation, specifically the distinguishing: versus redundant features of the - 
_ Spantsh. voicing. contrast and. the distributipn of allophones. “in actual Sevens. 
“With, regard to acquisition ‘issues, our data. show. the complex interaction between 
phono logy and*phonetics during the acqugsition of phonetic: features like. voice- 
onset. time. Further: research ‘needs. t0 be done to resolve ‘the issue — of the 
learnability of. lead and other VOT/voicing types and* to el oa the rote that 
ei apnony: plays during acquisition. wee 4% 
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